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Development of Rain Gauge and Observation Error
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A new method of automatic recording raingauge is developed to measure rainfall 1200mm full scale with high
accuracy and resolution. The principle of new instrument is to detect a weight change of a buoyant weight
according to a change in water level of raingauge measured by the use of a strain gauge load cell.

This method has the advantage of increasing measurement accuracy, since no moving equipment is used.
Laboratory test of the instrument was recorded 0.4% error of 190mm rainfall amount.

The validity of new instrument was examined by comparing its measured values with values recorded by
automatic weather station on June 24 to 25 2001 at Daegu Meteorological Station, when there is 148.3mm
rainfall amount. In spite of much rainfall there is only 0.77mm difference of total rainfall amount. This
instrument was accomplished high accuracy and resolution at field test in much rainy day.
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Table 1. Weight and volume of water according to
rainfall amount

Rainfall(mm) Weight(g) Volume(mt)
100 3140 3140
10 314 314
1 314 31.4
0.1 314 3.14
0.01 0.314 0.314
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Fig. 1. Lee Type Rain gauge Schematic drawing.
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Table 2. Test data of Lee Type rain gauge

True depth  Measured depth  Difference
NO (mm) (mm) (mm)
1 7.36 7.33 -0.03
2 14.66 14.66 0.00
3 2191 21.97 0.06
4 29.15 29.29 0.14
5 36.42 36.60 0.18
6 4376 43.90 0.14
7 51.06 51.23 0.17
8 58.36 58.54 0.18
9 65.63 65.86 0.23
10 7291 7317 0.26
11 80.15 80.47 0.32
12 8748 87.79 0.31
13 H.79 9%.09 0.30
14 102.03 102.40 0.37
15 109.33 109.73 0.40
16 123.88 124.36 0.48
17 13118 131.68 050
18 13845 139.00 0.55
19 14578 146.32 04
20 153.12 153.65 053
21 160.39 160.97 058
22 167.69 163.29 0.60
23 174.99 175.60 0.61
24 18221 182.90 0.69
25 18951 190.23 0.72
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Fig. 2. Lee Type Raingauge at Daegu Meteorological
Station.
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Table 3. Comparisont of hourly rainfall between

Daegu Obs. and Lee Type.

Obseryation Daegu Obs. Lee Type Difference
period
2001(10.24~10.25) (mm) (mm) (mm)
01:00 0.0 0.27 -0.27
02:00 0.3 0.65 -0.35
03:00 0.3 0.61 -0.31
04:00 04 0% -0.56
05:00 0.5 0.62 -0.12
06:00 1.7 2.26 -0.96
o700 25 277 -0.27
0%:00 34 3.41 -0.01
09:00 6.5 6.19 0.31
10:00 10.0 997 003
11:00 55 501 ~-0.41
12:00 35 345 0.05
13:00 25 1.30 1.20
14:00 45 454 -0.04
15:00 6.0 5.41 0.59
16:00 35 299 0.51
17:00 45 3.74 0.76
18:00 05 079 ~0.29
19:00 05 0.68 ~0.18
20:00 05 063 ~-0.13
21:00 05 0.26 0.24
22:00 190 1829 Q.71
23:00 1.0 0.93 0.07
24:00 120 10.84 1.16
01:00 97 10.81 ~1.11
02:00 180 1750 050
03:00 225 2.9 ~042
04:00 15 15 -0.05
05:00 1.0 0.9 0.01
06:00 Q00 0.29 -0.29
Total (mm) 148.3 14753 0.77
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Fig. 3. Accumulated rainfall of Daegu Obs. and Lee
Type during 24 ~ 25 June, 2001.

1 15 17 19 2 23 1 3 5
Timelnhr}

2 o] Lee Typeo] H&3A Aed=E
& & £ Uk oled AP o8 U
FAE AxR & gt A

%R to 30 g2

2 do

Table 3o14 Daegu Obs. &S %3 Lee Type?
H2E &) 29 249 01:0091 4= Daegu
Obs. & 257t ZA4HA] %¥3koy Lee Typedlde
027mm7F W Aog 7IEHgen, 259 0600
Aol % Daegu Obs. oA 7Z-$E #&3A] £3o
L} Lee Typedl &= 029mme 77 Wd RHe
2 71Zo] HYth oA A AR STA
7HRE 71A F23Q 5AH /&

o Aol E2 Ze7t uriz FwUd A$9
01lmm %= 05mmolst’t He A$E s &

3b7] WEer Azdr

o) ATl Lee typed 7|ERTY &
#%% A E3te 0lmm olste] B4 #HZo
HeethE AE ¥ 5 Atk

o7t b & AR 249 13749 259 01AM 2
120mm, -111 mmE “ehRSich 3 9je) Azpo|
Ae i A2 Fold gwhg Uehfe] 71E9
A=E $3A% S840 Hojd Aew ASHSY

9%
Fe) H9lE o £9 BaK
; : 2
[o]

1058



Raéntall Intenstity(mmiti)
4

™
201 4

) . g 3 o
1 201 401 801 801 1001 1201 1401 1601 1801 2001 2201 1

Timatmin)

Fig. 4. Distribution of the rainfall intensity during
24~25 June, 2001(Lee Type).
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